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INTRODUCTION 
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Scope 1 

Characteristics 2 

Arrangement of manual 3— 

Organization maintenance 4 



1. SCOPE. 

a. This manual is published for the information and guidance of 
ordnance maintenance personnel charged with maintenance and over- 
hauling of the Light Tank M5 and the 75-mm Howitzer Motor Car- 
riage M8. It includes complete maintenance information on the engine 
cooling system, engine electrical system, and the engine fuel system. The 
other technical manuals covering these vehicles are listed in section V. 

2. CHARACTERISTICS. 

a. Light Tank M5. The Light Tank M5 (fig. 1) is an armored, 
full track-laying combat vehicle carrying a crew of 4 men. It is powered 
by 2 liquid-cooled, 90-degree, V-type, 8-cylinder Cadillac engines located 
in the engine compartment in the rear of the hull. Power is transmitted 
to the final drives and tracks through 2 Hydra-matic transmissions, 
2 propeller shafts, a 2-speed, step-down transfer unit, and the con- 
trolled differential (fig. 3). 

b. 75-mm Howitzer Motor Carriage M8, The 75-mm Howitzer 
Motor Carriage M8 (fig. 2) is an armored, full track-laying, self-pro- 
pelled mount for a 75-mm howitzer. It carries a crew of 4 men. It is 
powered by the same type of equipment as the Light Tank M5. 



3. ARRANGEMENT OF MANUAL. 

a. Section II covers the inspection, disassembly, assembly, mainte- 
nance, Ue(>air'/,and shipping and storage of all components of the engine 
cooling systeta^/Section III covers the components of the engine elec- 
trical system, and^section IV covers the components of the fuel system 
in n the same detail.'. Section V lists all standard nomenclature lists, 

technical manuals' and other nubliratinns nprtinpnt to the materiel de- 

/ <> 1 i/v ^ r r 

scribedV herein. / 2vf; 

(<' ■ .v 
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4. ORGANIZATION MAINTENANCE. 



( ■ a. . Scope. XRhe scope of maintenance and repair by the crew and 
other units of the using arms is determined by the availability of suitable 
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Figure 2 — 75-MM Howitzer Motor Carriage M8 — Right Front View 
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INTRODUCTION 

tools, availability of necessary parts, capabilities of the mechanics, time 
available, and the tactical situation. All of these are variable and no 
exact system of procedure can be prescribed. 

b. Allocation. Indicated below are the maintenance duties for which 
tools and parts have been provided for the using arm personnel. Other 
replacements and repairs are the responsibility of ordnance maintenance 
personnel but may be performed by using arm personnel when circum- 
stances permit, within the discretion of the commander concerned. 
Echelons and words as used in this list of maintenance allocations are 
defined as follows: 

Second Echelon: Line organization regiments, battalions, companies, 
detachments, and separate companies. 

Third Echelon: Ordnance light maintenance companies, ordnance 
medium maintenance companies, ordnance divisional maintenance 
battalions, and post ordnance shops. 

Fourth Echelon: Ordnance heavy maintenance companies, and ser- 
vice command shops. 

Fifth Echelon: Ordnance base regiments, ordnance bases, arsenals, 
and manufacturers’ plants. 

Service: 

(Including preven- 
tive mainte- 
nance.) Refer to 
AR 850-15, para- 
graph 23 a (1) 
and (2). 

Replace: 

Refer to AR 850- 
15, paragraph 23 
a (4). 

Repair: 

Refer to AR 850- 
15, paragraph 23 
a (3) and (5), 
in part. 

Rebuild : 

Refer to AR 850- 
15, paragraph 23 
a (5) in part, 
and (6). 
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Consists of servicing, cleaning, lubricating, tight- 
ening bolts and nuts, and making external ad- 
justments of subassemblies or assemblies and 
controls. 



Consists of removing the part, subassembly or 
assembly from the vehicles and replacing it with 
a new or reconditioned or rebuilt part, subas- 
sembly or assembly, whichever the case may be. 

Consists of making repairs to, or replacement of 
the part, subassembly or assembly that can be 
accomplished without completely disassembling 
the subassembly or assemblies, and does not re- 
quire heavy welding, or riveting, machining, 
fitting and/or alining or balancing. 

Consists of completely reconditioning and replac- 
ing in serviceable condition any unserviceable 
part, subassembly or assembly of the vehicle, 
including welding, riveting, machining, fitting, 
alining, balancing, assembling and testing. 
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ECHELONS 

ENGINE 2nd 3rd 4th 5th 

Bearing, transmission mainshaft, pilot — replace ... X 

Bearings, camshaft — replace E X 

Bearings, connecting rod — replace E E X 

Bearings, crankshaft, main — replace E E X 

Block, cylinder and crankcase assembly — rebuild 

(recondition) E X 

Carburetor — replace X 

Carburetor — repair X 

Carburetor — rebuild E X 

Chain, timing — replace E X 

Crankshaft, flywheel and flywheel cover — replace 

as a complete assembly • E X 

(NOTE: These parts must be balanced as a 
complete assembly.) 

Eccentric, fuel pump drive — replace X 

* Engine transmission assembly — replace X 

Engine transmission assembly — repair E X 

Engine transmission assembly — rebuild E X 

Float and screen, oil pump — replace E X 

Gage, oil pressure, unit — replace X 

Gaskets, cylinder head — replace X 

Gear, idler, distributor drive — replace E X 

Generator — replace X 

Generator — repair X 

Generator — rebuild X 

Heads, cylinder — replace E X 

Lifter assemblies, valve — replace E X 

Lifter assemblies, valve — repair E X 

Lifter assemblies, valve — rebuild . . E X 

Lines, oil external — clean, repair and replace .... X 
Manifold, exhaust, intake, and gaskets — replace. . E X 

Muffler, exhaust pipe, and gaskets — replace E X 



*The second echelon is authorized to remove and reinstall engine transmission 
assemblies, transfer unit controlled differential assembly, and other items marked 
by asterisk. When it is necessary, however, to replace an item marked by an asterisk 
with a new or rebuilt part, subassembly or unit assembly, the assembly marked 
by asterisk will not be removed from the vehicle by the second echelon until 
authorization is received from a higher echelon. 
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ECHELONS 

ENGINE 2nd 3rd 4th 

Pan, oil — clean and replace gaskets X 

Pins, piston — replace E E 

Pistons — replace E E 

Pulley, crankshaft, fan, generator, and water pump 

drive — replace E X 

Pumps, fuel — replace X 

Pumps, fuel — repair X 

Pumps, fuel — rebuild X 

Pump, oil — replace E X 

Pump, oil — repair E X 

Pump, oil — rebuild E 

Rings, piston — replace E E 

Rods, connecting — replace E E 

Shaft, oil pump, and distributor drive — replace. . . EX 

Springs, valve — replace E X 

Sprockets, timing — replace E E 

Starter, assembly — replace X 

Starter, assembly — repair X 

Starter, assembly — rebuild X 

Valve, guide, bushings — replace E E 

Valve, plunger unit assembly— replace E X 

Valve, plunger unit assembly — repair E 

Valves — replace E X 

Valves — reface E E 

Valves, seat — reseat E E 

Ventilator, crankcase, and lines — service or replace X 

ENGINE COOLING SYSTEM 

Belts, generator, water pump, and fan — replace. . X 

Fan and hub assembly — replace E X 

Fan and hub assembly — rebuild E X 

Fan shroud assembly — replace X 

Fan shroud assembly — repair X 

Pump, water — replace X 

Pump, water — repair X 

Pump, water — rebuild X 

Radiator and connections — service (cleaning and 
flushing) and replace X 



X 

X 



X 

X 

X 



X 



X 

X 

X 

X 



7 




TM 9-1727B 
4 

ORDNANCE MAINTENANCE — ENGINE COOLING, ENGINE ELECTRICAL AND ENGINE FUEL SYSTEMS 
FOR LIGHT TANK M5 AND 75-MM HOWITZER MOTOR CARRIAGE M8 

ECHELONS 

ENGINE COOLING SYSTEM 2nd 3rd 4th 5th 

Radiator core and/or assembly — rebuild E X 

Radiator assembly — repair (replace core and 

gaskets) E X 

Radiator thermostat — replace X 

ELECTRICAL SYSTEM 

Apparatus box assembly (generator regulator) — 



replace X 

Apparatus box assembly (generator regulator) — 

adjust, repair X 

Apparatus box assembly (generator regulator) — 

rebuild X 

Auxiliary generator — replace X 

Auxiliary generator — repair X 

Auxiliary generator — rebuild E X 

Battery — replace, recharge, and service X 

Battery — repair X 

Battery — rebuild E X 

Conduits and wiring, electrical — replace E X 

Conduits and wiring, electrical — repair E X 

Filters, electrical — replace X 

Filters, electrical — repair E X 

Lights, all — service and replace X 

Lights, all — rebuild E X 

Siren — replace X 

Siren — repair X 

Siren — rebuild X 

Switch, battery — replace X 

Switch, battery — repair X 

Switch, siren — replace X 

Switch, siren — repair X 

IGNITION (ELECTRICAL SYSTEM) 

Coil, ignition — replace X 

Condenser, distributor — replace X 

Distributor and cap assembly — replace X 

Distributor assembly — repair X 
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ECHELONS 

IGNITION (ELECTRICAL SYSTEM) 2nd 3rd 4»h 5th 

Distributor assembly — rebuild E X 

Distributor breaker points — replace X 

Plugs, spark — service and replace X 

Plugs, spark — (2-piece) — repair X 

Wiring, ignition — replace X 

EXTINGUISHER, FIRE SYSTEM 

Extinguishers, fire — service and replace . X 

Extinguishers, fire — repair and recharge, C0 2 type X 
Extinguishers, fire — rebuild E X 

FINAL DRIVE 

Final drive assembly — replace X 

Final drive assembly — repair X 

Final drive assembly — rebuild E X 

Hub, sprocket — replace X 

Hub, sprocket — rebuild E X 

Sprockets — replace X 

Sprockets — rebuild E X 

FUEL SYSTEM 

Cleaner, air — service and replace X 

Cleaner, air — repair X 

Filter, fuel — service and replace X 

Filter, fuel — repair X 

Filter, fuel — rebuild X 

Lines, fuel — repair and replace X 

Tanks, fuel — clean or replace X 

Tanks, fuel — repair X 

HULL AND TURRET 

Antiaircraft gun ring (motor carriage only) — ser- 
vice and replace X 

Antiaircraft gun ring (motor carriage only) — repair E X 

Antiaircraft gun ring (motor carriage only) — re- 
build E X 

Covers, pistol port and peep hole protectors — ser- 
vice or replace X 
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ECHELONS 

HULL AND TURRET 2nd 3rd 4th 5th 

Cover, pistol port and peep hole protectors — repair E X 

Doors, grilles, and hood assemblies — replace X 

Doors, grilles, and hood assemblies — rebuild E X 

Hull — rebuild E X 

Lifting eyes — replace X 

Lifting hooks — replace X 

Mechanism, turret traversing — replace X 

Mechanism, turret traversing — repair X 

Mechanism, turret traversing — rebuild E X 

Pads — replace X 

Plate armor — welding E X 

Plate armor — replace E X 

Rollers, turret — adjust, service or replace X 

Rollers, turret — rebuild E X 

Safety belts — replace X 

Safety belts — repair X 

Seats— replace X 

Seats — repair X 

Subfloor (motor carriage only) — replace X 

Subfloor (motor carriage only) — repair X 

Turret ring and gear assembly — replace E X 

Turret ring and gear assembly — rebuild. . E X 

HYDRA-MATIC TRANSMISSION 

Anchor, reverse — replace X 

Bands — adjust X 

Bands — replace E X 

Body, control valve — replace X 

Body, control valve — repair X 

Body, control valve — rebuild E X 

Linkage, Hydra-matic transmission — replace X 

Linkage, throttle control — adjust or replace X 

Pan, oil, and cooler assembly — replace X 

Transmission assembly — replace X 

Transmission assembly — repair X 

Transmission assembly — rebuild E X 
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ECHELONS 

INSTRUMENTS AND GAGES 2nd 3rd 4th 5th 

Compass — replace X 

Compass — repair X 

Instruments and gages — service and replace .... X 

Instruments and gages — repair X 

Instruments and gages — rebuild E X 

MISCELLANEOUS 

Sheet metal, repair X 

Welding, light X 

Welding, medium X 

Welding, heavy ® ^ 

PROPELLER SHAFTS AND UNIVERSAL JOINTS 

Shaft, propeller assembly, w/universal joints — 

replace X 

Shaft, propeller assembly, w/universal joints — 

repair X 

Shaft, propeller assembly, w/universal joints — 

rebuild ® ^ 

SUSPENSION SYSTEM 

Axle, front and rear — replace X 

Axle, front and rear — rebuild E X 

Bearings and seals, bogie wheel, and idlers — re- 
place X 

Bogie components — replace X 

Bogie components — repair X 

Bogie components — rebuild E X 

Roller track, supporting w/bracket — replace X 

Roller track, supporting w/bracket — repair X 

Roller, track, supporting w/bracket — rebuild E X 

Track — service and replace X 

Track — reverse (rubber type) X 

Wheels, bogie and idler — rebuild E X 

Wheel, bogie — replace X 

Wheel, bogie — repair and replace tire X 

Wheel, idler — replace X 

Wheel, idler — repair X 

TRANSFER UNIT AND CONTROLLED DIFFERENTIAL 

Bands, transfer unit, reduction — adjust X 

Bands, transfer unit, reduction — replace and reline E X 

Body, control valve — replace X 

Body, control valve — repair X 

Body, control valve — rebuild E X 

Cooler, oil, transmission unit — replace X 
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TRANSFER UNIT AND CONTROLLED DIFFERENTIAL 2nd 

Cooler, oil, transmission unit — repair 

Cooler, oil, transmission unit — rebuild 

* Differential, controlled, subassembly — replace 

D59695 

Differential, controlled, subassembly — repair 

D59695 

Differential, controlled, subassembly — rebuild 

* D59695 

Lever, brake and steering — replace X 

Lever, brake and steering — repair 

Lever, Hydra-matic selector — replace X 

Lever, transfer unit, manual control — replace .... X 
Shoes, brake assembly, brake and steering — adjust 

and replace X 

Shoes, brake assembly, brake and steering — repair 

and reline 

* Transfer unit and controlled differential assembly 

— replace 

Transfer unit and controlled differential assembly 

— repair 

Transfer unit and controlled differential assembly 
— rebuild 



ECHELONS 

3rd 4th 5th 

X 

E X 

X 

E X 

E X 



X 



X 

X 

E X 

E X 



VEHICLE ASSEMBLY 

Tank assembly — rebuild (with serviceable as- 
semblies) X E 

Tank assembly — service, bolts, nuts and screws — 

tighten and replace X 

Tank assembly — service, cleaning X 

Tank assembly — service, lubrication X 

Tank assembly — service, painting X 

Tank assembly — service, tightening X 



NOTE: Operations allocated will normally be performed in the 
echelon indicated by “X.” Operations allocated to the echelons as indi- 
cated by “E” may be accomplished by the respective echelons in emer- 
gencies only. 



*The second echelon is authorized to remove and reinstall engine transmission 
assemblies, transfer unit controlled differential assembly, and other items marked 
by asterisk. When it is necessary, however, to replace an item marked by an asterisk 
with a new or rebuilt part, subassembly or unit assembly, the assembly marked 
by asterisk will not be removed from the vehicle by the second echelon until 
authorization is received from a higher echelon. 

12 





Figure 3 — Light Tank MS — Cross Section 
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ENGINE COOLING SYSTEM 
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Hose connections 13 
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5. DESCRIPTION. 

a. Two identical but completely independent cooling systems, one 
for each engine and Hydra-matic transmission, are used in the Light 
Tank M5 tanks and the 75-mm Howitzer Motor Carriage M8. Each 
system contains the following major units: radiator with pressure cap 
and overflow valve, water pump, thermostat and necessary connections 
and bypass, engine fan, and an oil cooler for the Hydra-matic trans- 
mission. 

b. The radiators are each mounted in a horizontal position above 
their respective engines. Each radiator consists of a core of tube-and-fin 
construction, with an inlet and outlet tank bolted to the rear and the 
front of the core respectively. The inlet tank at the rear incorporates 
both the filler neck and the thermostat housing to which the engine-to- 
radiator hoses are connected. The forward or outlet tank incorporates 
the elbow to which the radiator-to-water pump hoses and tube are 
connected. 
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Figure 4 — Cooling System Connections 
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A — LINE, ASS Y 
B — SCREW 
C — CLEAT 
D — SPACER 
E — ELBOW 
F — LINE, ASS Y 
G — SCREW 
H — NIPPLE 
J — ELBOW 
K — CLAMP 
L — CLAMP 
M — TUBE 
N — CLAMP 
0 — HOSE 
P — CLAMP 
R — PLUG, PIPE 
S — CLAMP 
T — HOSE 
U — CLAMP 
V — CAP 



W — CASKET 
X — RADIATOR, ASS Y 
Y — HOSE 
Z — CASKET 

AA — THERMOSTAT, ASS Y 

BB — HOUSING 

CC — CLAMP 

DD — WASHER, LOCK 

EE — SCREW 

FF — PLUG, PIPE 

CC — HOSE 

HH — CLAMP 

JJ — HOSE 

KK — CLAMP 

i • ri r>/~>\ * / 

bk LLUU VY 

MM — PUMP, ASS'Y 
NN — NIPPLE 
00 — COUPLING 

PP — ELBOW RA PD 50337 



Figure 5 — Cooling System — Exploded View 
16 




RA PD 8949 

Figure 6 — Pressure Cap — Cross Section 

c. A pressure-operated vent valve is contained in the radiator filler 
cap (fig. 6). Fluid must pass through this valve in order to reach the 
overflow pipe and pass out of the system. Since a pressure of 15 pounds 
is required to open this valve, the boiling point of the cooling solution 
is raised to approximately 250 F, making the loss of coolant, and par- 
ticularly antifreeze, less likely under the most severe operating con- 
ditions. 

d. The water pump (fig. 7) is mounted on the right front of the 
crankcase and driven from the crankshaft by a belt that also drives the 
generator. The water pump shaft carries a vaned impeller which forces 
water through the system by centrifugal action. Chevron type spring- 
loaded packings prevent leakage of coolant along the shaft. 

e. A blocking-type, bimetal thermostat is mounted in the housing 
at the bottom of the radiator inlet tank (fig. 8). This thermostat is 
equipped with balanced, double poppet valves to control the water tem- 
perature by restricting or permitting flow of water from the cylinder 
heads to the radiator. A fixed bypass just ahead of the thermostat cir- 
culates the fluid back to the water pump when the thermostat is closed. 

17 
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Figure 7 — Fan and Water Pump Mountings 

{. The water pipes and connections for the system consist of hoses 
and connecting tubes and pipes (figs. 4 and 5). 

g. The engine fan is mounted on an adjustable support on the engine 
front cover (fig. 7) and is driven at crankshaft speed by a V-belt direct 
from the crankshaft. 

h. An oil cooler or heat transfer unit is mounted in the oil pan of 
each Hydra-matic transmission. Details of the construction and servicing 
of this unit are covered in Technical Manual No. 9-1727C, Ordnance 
Maintenance. Transmission for Light Tanks M5, M5A1 and 75-mm 
Howitzer Motor Carriage M8. 

6. OPERATION. 

a. When the engine is running, coolant is drawn from the forward 
tank of the radiator down through the water pump and forced into the 
engine water jackets. Part of this fluid circulates through the right-hand 
cylinder block and head, and part of it passes through a cored' opening 

18 
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Figure 8 — Thermostat — Cross Section 

in the crankcase to the left-hand cylinder block and head. After cir- 
culating through the cylinder blocks, around the valves and manifolds 
and through the cylinder heads, the heated liquid is forced up through 
the outlet hoses to the radiator. 

b. When the engine is first started and the cooling liquid is cold, the 
thermostat located in the radiator inlet housing is closed and the pump 
pressure causes the liquid to flow across the bypass hose back to the 
water pump (fig. 10). With no circulation through the radiator, the 
engine is rapidly warmed to operating temperatures. 

c. As the engine approaches operating temperatures, the heated liquid 
causes the thermostat to open and permit flow through the radiator. 
The thermostat opening increases as the temperature increases, until 
there is a full flow of cooling liquid through the radiator as the engine 

“‘"IffilfflrUBRARY 

^ WASHINGTON, D.C, 
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Figure 9 — Water Flow Diagram, Hot Engine 
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d. Water pump pressure also forces some cooling liquid through an 
external pipe at the rear of the right-hand cylinder block to the 
transmission oil cooler, where it absorbs heat from the transmission oil 
and is then returned through an external pipe to the water pump 
(figs. 9 and 10). 

e. Rotation of the fan causes air circulation as indicated in figure 11. 
Air is drawn in through grilled openings around the engine compart- 
ment top cover and through hinged openings from the fighting compart- 
ment. This air then passes down through the radiator cores, across the 
top of the engines, and out through the fan shrouds and the rear bulk- 
heads. 

7. TABULATED DATA AND SPECIFICATIONS. 



a. Fan. 

Blades, angle 32° 

Blades, diameter 22 in. 

Blades, number of 4 
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ENGINE COOLING SYSTEM 



Drive V-belt 

Drive ratio 1 to 1 

Lubrication None, sealed bearings 

Manufacturer Hayes Industries 



b. Radiator. 

Capacity, each comp! 

Core, area 

Manufacturer 

Type 

c. Thermostat. 

Location 

Manufacturer 

Opening temperature 

First type 

Second type 

Type 

d. Water Pump. 



Drive Belt 

Lubrication Fitting 

Packings Spring-loaded, chevron-type 

Type Centrifugal 



8. TECHNICAL INSPECTION IN VEHICLE. 

a. Purpose. Technical inspections by ordnance personnel are a 
follow-up and check on organizational maintenance inspections and 
servicing. These inspections determine whether the vehicle should be 
continued in service or withdrawn from operation for overhaul. 

b. Inspection Form. War Department Quartermaster Corps Form 
No. 260, Technical Inspection Report of Motor Vehicles, is the standard 
and official form for recording the inspection of all motor vehicles, in- 
cluding combat vehicles of the Ordnance Department. The extent to 
which use is made of this form or modifications depends entirely on 
the technical ability of available personnel, the time factor, and the test 
and shop equipment available. 

c. Equipment Required. 

CLOTH, clean HYDROMETER, antifreeze 

FLASHLIGHT TOOL, vehicle (set) 

d. Visual Inspection Procedure. Inspection includes both visual 
checkup and a checkup while the engines are running. Ordinarily, the 

23 



lete system 35 qt 

672 sq in. 

Harrison 

Tube-and-fin 

Radiator inlet housing 

Dole valve 

161 to 166 F 

141 to 146 F 

Bimetal 
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visual checkup of both cooling systems should be made first. This re- 
quires fulj opening of the engine compartment rear doors, and remov- 
ing the two doors in the bulkhead. 

(1) Fans. Inspect fan blades for cracks or breaks, loose mounting, 
or worn bearings, proper pitch and clearance with fan shroud. 

(2) Fan Shroud. Inspect each shroud for fit and tightness. 

(3) Belts. Inspect fan belt and water pump and generator belt on 
each engine for tension, and examine carefully for fraying or other 
indications of wear, and for presence of grease or oil. Check alinement 
of all belt pulleys. 

(4) Water Pump. Inspect water pump for cracks and leaks at engine 
block or hose connections. Try shaft for end play or worn bearings. 

(5) Hoses. Inspect condition of hoses leading from cylinder head 
outlets to radiator thermostat elbow, and from water pump up to radi- 
ator outlet elbow, also check for leakage at hose connections. 

(6) Radiator Level. Inspect level and condition of liquid in each 
radiator. If liquid appears dirty or rusty, clean cooling system as de- 
scribed in paragraph 10 b. In cold weather, check strength of anti- 
freeze solution, as explained in paragraph 11a. 

e. Inspection During Operation. Inspection during engine opera- 
tion is usually advisable to supplement the inspection made when the 
engines are not in operation. This is particularly important in the case 
of loss of cooling liquid. 

( 1 ) These inspections should be made with the engine rear com- 
partment doors open, the bulkhead doors open, and the radiator caps 
removed. 

(2) Visual inspection with a flashlight through the bulkhead door 
openings or the engine rear compartment door openings may reveal 
leakage in hose connections that is not apparent when the engines are 
not running. Inspections of the water pump and motor, in particular, 
may reveal conditions not otherwise apparent. 

(3) Inspection of the flow of liquid as viewed through the radiator 
filler openings will be of value also. If no flow of liquid is apparent at 
speeds above 1,500 revolutions per minute, operation of the water pump 
should be investigated. If liquid surges up in the radiator tank and 
flows out through the overflow pipe, a clogged radiator condition is 
indicated. 

f. For the allocation of maintenance duties, refer to the information 
on engine cooling system in the echelon breakdown of maintenance 
(par. 4). 
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9. TROUBLE SHOOTING, 

a. Loss of Coolant. 

NOTE: This condition requires investigation only if considerable 



amounts of coolant are required at 

Probable Cause 

Hose connections leak. 

Leakage at radiator. 

Leakage or loss of seal at radiator 
cap. 

Leakage at thermostat housing. 
Leakage at water pump. 

Leaks at transmission water pipe. 
Leaks at cylinder heads. 



b. Engine Overheats. 

Low level of coolant. 

Fan belts loose or broken. 
Radiator thermostat sticking. 

Low oil supply. 

Distributor timing late. 

No water circulation. 

Leaking radiator cap or filler neck 
gasket. 

Other engine not operating. 

c. No Water Circulation. 
Water pump belt loose or broken. 
Water pump impeller sheared or 

corroded. 

Cooling system badly clogged. 



frequent intervals. 

Probable Remedy 

Tighten connections or replace 
with latest type. Replace hoses, 
if necessary. 

Remove radiator and repair or 
replace. 

Replace cap or gasket. 

Replace housing gasket and tighten 
securely. 

Replace pump packings or replace 
pump gasket and tighten as re- 
quired. 

Tighten connections or replace. 

Retighten heads to 65 to 70 foot- 
pounds with torque wrench, or 
replace head gasket and re- 
tighten. 

See above. 

Readjust or replace. 

Replace. 

Add oil, if necessary. 

Check timing and adjust, if neces- 
sary. 

See subparagraph c. 

Replace cap or gasket. 

Repair other engine. 

Readjust or replace. 

Replace affected parts. 

Flush system thoroughly (par. 
10 f). 
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Figure 12 — Removing and Installing Radiator Cap 

10. SERVICE IN VEHICLE, 
a. Adding Fluid. 

( 1 ) The fluid level in each radiator should be checked at every halt 
and additional fluid added to keep the level up to the bottom of the 
filler neck. 

CAUTION: Whenever removing the filler cap from a hot system, 
always vent the radiator long enough to let all pressure in the system 
escape; otherwise there is a possibility of serious burns from steam and 
hot water. To vent the radiator, turn the cap to the left counterclock- 
wise until the first stop is reached. Leave the cap in this position at 
least one-half minute, and long enough to vent the radiator thoroughly; 
then press down on the cap to clear the stop and turn further to the 

1*»ff fr» ramnuo ( finr ION 

*“*" • WWAW > \“b‘ / ' 

(2) After bringing the liquid to the proper level, reinstall the radiator, 
making certain fiber gasket is in place in filler neck. Then turn radi- 
ator cap all the way to the right so that the entire cooling system will 
be sealed while operating. If this is not done, there may be excessive 
loss of coolant while operating under heavy service. 
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Figure 13 — Water Drain at Transmission 



b. Draining and Refilling Cooling System. 

(1) A cooling system should be drained and refilled with fresh 
water whenever the coolant appears rusty; then add fresh charge of 
inhibitor or antifreeze. 

(2) The system can be partially drained by removing the water drain 
plug at the bottom of each Hydra-matic transmission (fig. 13), after 
removing the small plate underneath the transmission. The system can 
be drained completely when the two drain plugs in the fan end of each 
engine are also removed. It is necessary in every case to remove the 
radiator filler cap for rapid draining of the system. 

CAUTION : Be sure to install all drain plugs before reinstalling liquid 
in cooling system. 

(3) Add water or antifreeze as required to the cooling system, pour- 
ing it in at moderate speeds to avoid undue spillage. If hot water is 
available, it will partly open the blocking type thermostat and permit 
immediate filling of the system. When cold water is used, however, it 
may be necessary to run the engine for a few minutes before the ther- 
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Figure 14 — Fan Belt Adjustment 

mostat valve opens and permits the system to be completely filled. Be 
sure to perform this operation if the system seems full before 35 quarts 
have been added. 

c. Tightening Hose Connections. 

(1) In order to insure against leakage at the hose connections, it is 
recommended that these connections be retightened securely with a 
socket and torque wrench to a tightness of approximately 5 foot-pounds 
every £50 miles during the first 2,000 miles of use. Hoses stretch slightly 
under initial use during this period, and connections must be retightened 
until this set has been taken out. 

d. Adjusting Fan Belt. The fan belt tension should be checked 
every 250 miles, and if the tension permits compressing the belt more 
than 3 A inch between the pulleys, it should be readjusted as follows: 

( 1 ) Reaching through engine compartment rear doors, loosen mount- 
ing nuts holding fan bracket to engine front cover, using a 1 % 0 -inch 
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Figure IS — Generator Belt Adjustment 

box-end wrench. CAUTION: Always turn the master battery switch 
“OFF” before working on the fan or water pump belts. 

(2) Raise or lower fan and bracket assembly until there is between 
Vs- and %-inch slack in belt when measured by pushing inward midway 
between the two pulleys (fig. 14). 

(3) Fan shrouds must be adjusted for blade clearance. 

(4) Tighten mounting nuts securely and recheck adjustment. 

e. Adjusting Generator and Water Pump Belt. The tension of the 
belt that drives the water pump and generator should be checked every 
250 miles, and if tension permits its being depressed more than 3 A 
inch between the crankshaft and generator pulleys, the belt should be 
readjusted as follows: 

(1) Loosen generator mounting bolts, using a %-inch box-end or 
socket wrench. 

(2) Raise or lower generator assembly by rotating on stationary bolt 
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until there is between %- and %-inch slack in belt, measured by pushing 
inward midway between the crankshaft and generator pulleys (fig. 15). 
(3) Tighten generator mounting bolts and recheck adjustment. 

f. Cleaning Cooling System. Drain solution from cooling system 
by removing two plugs at front of cylinder blocks and one water drain 
plug from bottom of Hydra-matic transmission. Refill system with 
fresh water and add IV 2 pounds of sal soda. Run engine at medium 
speed for one hour at a temperature as hot as possible without boiling. 
Drain system by opening all three drain fittings. Flush entire system 
thoroughly with hot water to remove all cleaner. Reinstall drain plugs 
and refill cooling system. 

11. SERVICE DURING COLD WEATHER. 

a. ETHYLENE GLYCOL (Prestone) is the only antifreeze solution 
prescribed for use in vehicle radiators. The following table gives the 
quantity to be added per gallon of water, to prevent freezing at the 
indicated temperatures. To determine the total quantity necessary, mul- 
tiply the cooling system capacity of each cooling system (8.75 gallons: 
35 quarts), by the number of pints required per gallon at the prevailing 
temperature: 



Freezing 

Point 


Pints, ETHYLENE GLYCOL, 
(Prestone) Per Gallon 


10 F 


2 


OF 


21/2 


-10 F 


3 


-20 F 


31/2 


-30 F 


4 


-40 F 


41/2 


-50 F 


41/2 


-60 F 


5 


-70 F 


5 



NOTE: For additional information, see Ordnance Field Service 
Bulletin No. 6-11. 

b. Precautions to be Taken Before Installing the Antifreeze 
Solution. Thoroughly flush the cooling system. Check the system for 
leaks; tighten the hose connections and replace hoses if necessary. Check 
thermostats. Partially cover air inlets of radiator to accelerate and 
maintain normal engine operating temperatures (during this period 
only). These covers may be improvised locally. Check the fan belt for 
adjustment or weakness. Replace the belt, if necessary. Be sure that the 
pump is properly lubricated. 



30 





ENGINE COOLING SYSTEM 



TM 9-1727B 

12 




Figure 16 — Removing Fan 

12. FAN AND FAN SHROUDS. 

a. Equipment. 

PLIERS 
PRESS, arbor 

WRENCH, open-end, % 6 -in. 

WRENCH, socket, % 6 -in. 

b. Procedure. 

(1) Remove Fan (fig. 16). 

WRENCH, socket, 3 / 4 -in. WRENCH, socket, 15 / 10 -in. 

Remove 7 screws and lock washers from engine rear compartment 
doors, working from rear of vehicle, and open doors. CAUTION: Make 
sure master battery switch is in “OFF” position. Remove 2 nuts from 
fan bracket mounting studs. Remove fan, fan belt, and fan bracket. 
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Auxiliary Power Plant Exhaust Outlet PIPE“™^ and CLAMP"”* RA PD 8785 
Exhaust PIPE 



Figure 17 — Fan Shroud Mountings 

(2) Remove Fan Shrouds (fig. 17). 

WRENCH, open-end, % 6 -in. WRENCH, socket, % 6 -in. 

WRENCH, socket, % 6 -in. 

Working through rear compartment doors, disconnect exhaust outlet 
pipes, using a %6 -inch socket wrench and a % 6 -inch open-end wrench, 
one on each . end of clamp. Remove 2 self-tapping screws from square 
seal around carburetor air inlet pipe and slide seal toward rear. Remove 
9 screws from fan shrouds and remove shrouds. Left-hand shroud can 
be removed without removing right-hand shroud by taking out 5 of the 
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Figure 78 — Fan and Bracket — Exploded View 

9 screws, but right-hand shroud cannot be removed without removing 
left-hand shroud. It is not necessary to remove oilcan bracket from 
left-hand shroud or triangular plate from either shroud. 

(3) Disassemble Fan (fig. 18). 

PLIERS WRENCH, socket, 1 / 2 -in. 

PRESS, arbor 

Remove 4 screws and lock washers, holding fan blade assembly and 
fan drive pulley to hub, using a Vi-inch socket wrench. Remove lock 
ring holding fan drive shaft bearing in place in fan bracket, using a pair 
of pliers (fig. 19). Place fan bracket, shaft and bearing assembly in arbor 
press, resting fan bracket on bed of press, and press fan shaft and bear- 
ing assembly out of fan bracket. Install fan shaft and pulley mounting 
hub in an arbor press, supporting hub on bed of press and press fan 
shaft out of hub. 

(4) Fan Inspection. 

(a) Inspect Fan Bracket. Wash all fan parts (except bearings) 
thoroughly in SOLVENT, dry-cleaning. NOTE: Fan bearing is sealed 
and does not require cleaning or removal of grease. Inspect fan bracket, 
and, if bent or cracked, replace. Inspect bearing bore in fan bracket for 
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Figure 19 — Removing Lock Ring for Fan Drive Shaft 



nicks or burs, which may be removed by using a small file or CLOTH, 
crocus. 

(b) Inspect Bearing and Shaft. Check fan bearing carefully for 
roughness. Bearing should spin freely on inner race. Inspect fan shaft for 
nicks or burs, which may be removed with CLOTH, crocus. 

(c) Inspect Pulley and Hub. Inspect fan shaft pulley mounting 
hub, and replace, if cracked. Place fan pulley on a flat surface and check 
to make certain that pulley is not warped. Check pulley for dents that 
might cause belt failure. Inspect hub of fan pulley to make sure that 
spot welds are in good condition. 

(d) Inspect Blade Assembly. Place fan blade assembly on a flat 
surface with the front side of the fan down and note whether each 
inner corner of the 4 fan blades contacts the flat surface. To check for 
bends in the fan blades, turn the fan blades, turn the fan assembly over 
with the fan facing down and repeat the preceding inspection. Inspect 
rivets holding fan blades to fan blade spider. 

(5) Fan Shroud Inspection. Inspect fan shroud to make sure it is 
not bent so as to interfere with fan blades. Straighten, if necessary, or, 
if too badly damaged, replace. 

(6) Assemble Fan. 

PLIERS WRENCH, socket, i/ 2 -in. 

PRESS, arbor 
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Support fan shaft pulley mounting hub on bed of an arbor press and 
press fan shaft through hub until hub contacts ring welded to end of 
shaft. Install fan bracket on bed of an arbor press and press fan shaft 
and bearing assembly into fan bracket until groove on bearing lines up 
with slot in fan bracket. Install a new fan bearing lock wire through 
slot in fan bracket. Position fan pulley on mounting hub with concave 
side of pulley toward fan bracket so that mounting screw holes in 
pulley line up with tapped holes for mounting screws in hub. Position 
fan blade assembly over fan pulley, lining up mounting screw holes, and 
install 4 mounting screws and lock washers. 

(7) Install Fan. 

WRENCH, socket, i% 6 -in. 

Position fan assembly consisting of fan, fan belt and bracket on 
mounting studs. Place 2 flat washers, lock washers and nuts on studs. 
Adjust fan belt as explained in paragraph 10 d. 

(8) Install Fan Shrouds. 

WRENCH, open-end, % 6 -in. WRENCH, socket, % 6 -in. 

WRENCH, socket, s/ 16 -in. 

Working from rear of vehicle, position fan shrouds and secure by 
tightening 9 screws and lock washers. Position square seal around car- 
buretor air inlet pipe on each shroud and tighten 2 self-tapping screws, 
using 5 /l6 -inch socket wrench. Connect exhaust outlet pipes by tight- 
ening nut and bolt in clamp, using a % 6 -inch open-end wrench and a 
% 6 -inch socket wrench. 

13. HOSE CONNECTIONS. 

a. Equipment. 

PLIERS 

b. Procedure. 

(1) Remove Hose Connections (fig. 20). 

PLIERS 

Use pliers and loosen screw in clamp at each hose connection. Remove 
hoses by sliding off ends of radiator and cylinder block connections. 

(2) Hose Connection Inspection. 

Inspect hose connections, making sure hoses are not cracked or 
punctured and fittings are tight enough to be leakproof. If hoses are 
defective, they should be replaced. 

(3) Assembly Hose Connections. 

PLIERS 

Position clamps on hoses and tighten securely in place, using a pair 
of pliers. 
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SPARK PLUG 
SUPPRESSOR 



Figure 20 — Removing Water Pump Bypass Hose 

14. RADIATOR. 

a. Equipment. 

HOIST 

SCREWDRIVER 
SCREWDRIVER, T-handle, 

%' x % 2 -in. blade 
SLING, B226796 
WRENCH, open-end, % 6 -in. 

b. Procedure. 

( 1 ) Remove Radiator. 

(a) Drain Cooling System. 

WRENCH, socket, % 6 -in. WRENCH, socket, %-in. 

Remove small plate from bottom of hull under Hydra-matic trans- 
mission, using %6-inch socket wrench, and remove water drain plug from 
bottom of transmission using a %-inch socket wrench (fig. 13). 
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WRENCH, open-end, 1 / 2 -in. 
WRENCH, socket, Vi-in. 
WRENCH, socket, % e -in. 
WRENCH, socket, 3 / 4 -in. 
WRENCH, socket, %-in. 
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Figure 21 — Removing Engine Compartment Cover 



(fa) Remove Engine Compartment Cover. 

HOIST SLING, B226796 

SCREWDRIVER, T-handle, WRENCH, socket, 3 / 4 - in. 

%- x % 2 -in. blade 

Rotate turret 90 degrees from forward position. On first type M5 
vehicles, remove 34 engine compartment cover mounting screws, using 
T-handle screwdriver, working from top of vehicle; then remove fuel 
tank filler caps. On second type M5 and M8 vehicles, remove 5 screws 
holding grille to engine compartment cover and remove grille; then 
take out nine engine compartment cover mounting screws, using %-inch 
socket wrench. Hook sling under handles shown in figure 2 1 and remove 
cover with hoist. 

(c) Remove Bulkhead Doors. 

WRENCH, socket, % 6 -in. 

On Light Tank M5, remove 6 screws, holding 37-mm ammunition 
racks, to hull and lift out racks (fig. 23). On M5 and M8 rotate latch, 
tilt bulkhead doors forward, and lift doors off hinges. 
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Figure 22 — Radiafor Seals and Fan Shroud — Exploded View 
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Figure 23 — Removing Ammunition Rack 

( d ) Remove Radiator Hoses. 

PLIERS 

Disconnect radiator inlet hoses at radiator water inlet housing and 
at cylinder head outlet elbows by loosening hose clamps with pliers 
while working through engine compartment doors, and remove hoses. 
Disconnect radiator outlet hose at radiator elbow and water pump inlet 
at pump inlet pipe by loosening hose clamps with pliers, and remove 
hoses complete with radiator to engine tube (fig. 4). 

(e) Remove Radiator. 

SLING, B226799 WRENCH, socket, % 6 -in. 

WRENCH, open-end, Vi-in. 

Remove 2 screws from bottom of radiator at front by reaching 
through bulkhead doors, using a Vi-inch open-end wrench. Remove 2 
screws holding radiator to rear supports with %6 -inch socket wrench, 
working from top of vehicle. Remove 4 nuts supporting transfer unit oil 
cooler, using a Vi -inch open-end wrench, working from top of vehicle. 
Remove oil cooler mounting plates and lower cooler unit until it rests on 
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Figure 24 — Radiator Mountings 

engine, working from top of vehicle. Hook sling B226799 on to sling 
holes in radiator and remove radiator. 

c. Disassemble Radiator (fig. 26). 

( 1 ) Remove Seals. 

SCREWDRIVER WRENCH, socket, V 2 -in. 

Remove large seal from hull side of radiator by removing 8 screws, 
and 3 cap screws and lock washers (fig. 22). Remove small seal from 
opposite side of radiator at outlet end by removing cap screw and 
lock washer. 

(2) Remove Inlet End Radiator Tank. 

WRENCH, open-end, % G -in. WRENCH, socket, V% -in. (2) 

Working at radiator inlet end, remove 19 nuts and lock washers from 
bolts, using two x / 2 -inch socket wrenches; next, remove 13 nuts and lock 
washers from studs. Remove tank and gasket from radiator core. Re- 
move drain plug from thermostat housing. Remove 4 screws and lock 
washers holding thermostat housing to radiator tank and remove hous- 
ing and thermostat. Take thermostat out of housing. 
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Figure 25 — Removing Radiator 

(3) Remove Outlet End Radiator Tank. 

WRENCH, open-end, % 6 -in. WRENCH, socket, V 2 -in. (2) 

Working at radiator outlet end, remove 28 bolts, lock washers and 
nuts, using two VSi-inch socket wrenches. Then remove 4 nuts and lock 
washers from studs. Remove radiator tank and gaskets from radiator 
core. Remove drain plug from radiator tank. 

d. Assemble Radiator. 

( 1 ) Install Outlet End Radiator Tank. 

WRENCH, open-end, % 6 -in. WRENCH, socket, Vi-in. (2) 

Apply gasket sealer to gasket and position gasket and tank on radiator 
core at outlet end. Position flange reinforcement on tank and install 28 
bolts, lock washers, and nuts. Tighten, using two %-inch socket wrenches. 
Then place 4 lock washers and nuts on studs and tighten. Position drain 
plug in tank and tighten. 
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(2) Install Inlet End Radiator Tank. 

WRENCH, open-end, % 6 -in. WRENCH, torque 

WRENCH, socket, 1 / 2 -in. (2) 

•Apply gasket sealer to gasket and position gasket and tank on radiator 
core at inlet end. Position flange reinforcements on tank and install 19 
bolts, nuts and lock washers and tighten, using two Vi-inch socket 
wrenches. Install 13 nuts and lock washers on studs and tighten. Apply 
gasket sealer to thermostat housing gasket and position gasket on radia- 
tor tank. Position thermostat on gasket and thermostat housing over 
thermostat and tighten 4 screws and lock washers to a torque tightness 
of 18 pounds. Position drain plug in thermostat housing and tighten. 

(3) Install Seals. 

SCREWDRIVER WRENCH, socket, Vi -in. 

Position large seal on hull side of radiator and secure by tightening 
8 screws and 3 cap screws and lock washers. Position small seal at out- 
let end of radiator on opposite side from large seal and secure by 
tightening cap screw and lock washer. 

e. Radiator Installation. 

(1) Lower Radiator into Vehicle. 

HOIST WRENCH, open-end, Vi-in. 

SLING, B226799 WRENCH, socket, % 6 -in. 

Attach sling to one radiator and connect sling to a hoist, swing radia- 
tor over engine compartment and lower into place on radiator support at 
rear and mounting brackets at front. Install 2 screws and lock washers 
holding radiator to mounting brackets at front, working through bulk- 
head doors. Install 2 screws holding radiator to support at rear, working 
from above (fig. 24). If both radiators have been removed, repeat 
these steps. 

(2) Install Transfer Unit Oil Cooler. 

WRENCH, open-end, V 2 -in. 

Position transfer unit oil cooler mounting plates between radiators 
and tighten mounting bolt nuts finger-tight, working from above. Raise 
cooler into position on mounting plates and tighten mounting nuts 
securely. 

(3) Connect Radiator Hoses. 

PLIERS 

Position radiator outlet hoses and connection on top of engine and 
attach, first to radiator, then to water pump inlet elbow. Install radiator 
inlet hoses at inlet housing and cylinder head outlet elbows. Tighten 
all hose connections securely with a pair of pliers. 
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(4) Install Engine Compartment Cover. 

HOIST SLING, B226799 

SCREWDRIVER, T-handle, WRENCH, socket, 3 / 4 -in. 

%- x % 2 -in. blade 

Hook sling under lifting handles on engine compartment cover and 
connect sling to hoist. Lift engine compartment cover into position on 
vehicle. On first type M5 vehicles, install 34 engine compartment cover 
mounting screws. Tighten screws securely. Install fuel tank filler caps. 
On second type M5 and M8 vehicles, install 9 cover mounting screws 
and tighten securely, using 3 / 4 -inch socket wrench. Install grille on cover 
and attach with 5 screws. 

(5) Install Bulkhead Doors. 

WRENCH, open-end, % G -in. (M5 only) 

Position bulkhead doors on hinges, close and lock in place with 
latches. On M5 vehicles, install 37-mm ammunition racks and fasten in 
place with six % 6 -inch screws and lock washers. 

(6) Refill Cooling System. 

WRENCH, open-end, 9 / ie -in. WRENCH, open-end, %-in. 

Reinstall water drain plug in bottom of transmission, and reinstall 
hull plate. Then refill cooling system, observing precautions in para- 
graph 10 b. 

15. RADIATOR THERMOSTAT. 

a. Equipment. 

PLIERS 

WRENCH, socket, V 2 -in. 

b. Procedure. 

(1) Remove Radiator Thermostat (fig. 27). 

PLIERS WRENCH, socket, i% 0 -in. 

WRENCH, socket, y 2 -in. 

Drain cooling system to below radiator level. Remove fan assembly 
as outlined under paragraph 12 b (1). Loosen 2 hose connections at 
water inlet elbows at rear radiator tank under side, using pliers, and 
move hoses free of elbows. Remove 4 lock washers and cap screws hold- 
ing thermostat housing to tank, using Vi -inch socket wrench. Remove 
housing, thermostat and gasket. 

(2) Radiator Thermostat Test (fig. 28). 

Check radiator thermostat by placing it with bimetal coil down on 
a brick in a pan of water also containing a thermometer. CAUTION: 
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Figure 27 — Removing Thermostat and Housing 

Do not place either the thermostat or the thermometer on the bottom 
of the pan because of the uneven concentration of heat at that point 
when the pan is heated over a burner. Heat the water until the thermo- 
stat valve begins to open. The temperature at which this occurs depends 
upon whether the thermostat is of first or second type. First type thermo- 
stats open at 161 to 166 degrees; second type open at 141 to 146 
degrees. The operating temperature is stamped on the housing flange 
of most thermostats, but this identification is not essential, as the two 
types of thermostats are completely interchangeable. 

(3) Install Radiator Thermostat. 

WRENCH, socket, V 2 -in. WRENCH, torque 

Position new gasket around radiator inlet opening on radiator inlet 
end tank and place thermostat on gasket with valve end extending into 
radiator tank. Position inlet housing on radiator, making sure that 
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Figure 28 — Testing Radiator Thermostat 

thermostat flange fits into recess in housing. Install 4 screws and lock 
washers and tighten to 18 foot-pounds with torque wrench. Reconnect 
hoses and refill cooling system, observing precautions in paragraph 10 b. 

16. THERMO GAGE. 

a. Equipment. 

WRENCH, box, i% 6 -in. WRENCH, open-end, %-in. 

b. Procedure. 

(1) Remove Engine Thermo Gage (fig. 29). 

WRENCH, box, is/ 1<r in. WRENCH, open-end, %-ia 

Working through bulkhead doors, disconnect lead on engine thermo 
gage, using %-inch open-end wrench. Remove gage, using 1 %6-inch 
box-end wrench. 
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Thermostat submerged 
in water and resting 
on brick. 
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